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« «r*triB*T * 5 * t i-5 i IE* 

[»#S3] Ba, Ti, 

Zr, Ca, Hf, V, Nb, Ta, Cr, Mo, W, 
Fe, Ni, Co, Rh, Pd, Pt, Al, Mn, C 
u, K, Ag, Zn<04^b»K^Siaa i bb<H 

[»**4] Zr-Al^M 20 

Z r -V-F e&&<Dh*hbfr— *4fcf«<73M#"e*) 

3 * S: i 1" S tt#^ 2 E*<7> Bfe**g«o 
KiSSf 5 SIB rt S ft "C v ^ 5 ^ i: S: W« i i" 5 » 

[OOOl] 
[0 0 0 2] 

m&(D&m mmmmmbLxigyt^Tr; 40 

*lTV^5 (4*BB¥3-2 6 1 0 2 „ 
[0 0 0 3] 0 9X1*12 10 ft, ±iE^»twHl*£ft"t 




#Bfl¥9 - 1 0 6 7 7 0 
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El 1 0 U:*3i*-C, 3 0 0 tt*3t*5«»rtSB*S^1"5fc 

T\ 3 0 1 tt«^ftffl*^SrfllJS;Ufc#«^7^^b3S: 
S/^^u- K 30 2i 3 0 3(i— *OHPHS:PHT 

xss^nfcm®. 3 0 4iim^3 0 2, 3 0 sr^ztz 

ttb*ufc«*JBfefflffl*^ifWK* 3 0 8 l±**/i>s<*s* 
3 0 9WS3t*3 1 0 35S»^**vfc#fi#7^^b4 
57x^^7 P U-K 3 11tt^t?*)9, 3 14tt^ 

U-h3 0 1W^^^S"1^^3 Htllf^ 
[0 004] H9&t5Bll 0Sr#HBUT, B^ 

y^^U-h3 0 1 fc&4H"3*K.fc-=>Tffl&*^3£« 

[ooo5] r w-e, affi^s^aaja^Pfco^-t 

I^ftfcii^SSI^ttAuiB^i^t)^ [G. D 
i t traer Thin Solid Film 
s" N 9, 317 (1972)], In 2 0 3 /SnO 2 
WB\Z£Zh<0 [M. Ha r twe 11 and C. 
G. Fonstad:" IEEE. Trans. E 
D Con f . * , 519 (1975)], 

221 (1 9 8 3) ] *2S«ft$;h/tV^o r*L£><D3l 

M. h^^/i-b^^S^^^]8tC^:-r o 1312 l-fc 

zvvFtkmnsAWf&ztiZo ft. Bf^Lfc 0. 

5 — 1 mm. W{l s 0. lraintS£jntl^o 
jsv^Ttt. «^i*HaSrff5«ff^*«tt*W4S:^ft7* 
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[0 0 0 7] 5^^«:Lfc*flMS*S« 

[0008] M^tffifiiii^ai^-ii, 

3F«a*^«36 $ , CRtfcfft)oT*XU-Ctfc355, 20 
9, g*}tSo**8«^H** s a*ixT# 

[0009] mffitemmn*tkttm*z&&mmi'tcm 

(Wili, USPS, 066, 88 3). fcfcU r.© 

5 4*j«*:fflv^fc»*, (i) m^w<omm^m f s 30 

49. 3E»S*rtoa«S*#HEfki-S, (2) 
*#BJti45, (3) iiffias*ffifre*>5fc*. JC3 
[0 0 10] 

5 t-tZWkM] L35»U4d5e>, H9& 
tfH 1 0 ^^LfcasKfifl-eiiKT^i-i: 5 4HHj£j5S 40 

[ooii] X2*g>*^ (±v*) ±y y ? 




1 0 6 7 7 0 
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[0 0 1 2] #389!H\ r<0±5*BE*45-*<?>>F*&-S- 
illfi LfcH***««S:!it*i-5 r £ £ @ & £ -f5o 
[0 0 13] 

**KIW-*3V^T, SME^**^ 

E«3;h/C^3***S»i: UO*5. 
10 0 14} ±R<Dtf fcL<tt 

[0 0 1 5] m&mtfy*<D&&&t^X\Z % B a , T 
i, Zr, Ca, Hf, V, Nb, Ta, Cr, Mo, 
W, Fe, Ni, Co, Rh, Pd, Pt, Al, M 
n, Cu, K, Ag, Zn<^ftjto&>&»tf;h,£ l«St> 

L < 2 «&«±-e*> 5 r. fc asff £ u v ^ 0 

[0 0 16]4t, *««I^?tt, Zr-AIM 
MZ r -V-F e^Oif*,b^4fctt*OW#-e*> 

[0 0 17] 

fclHft*^§S«rt"C*o-C, CWffiftfcEBStuS^y 
9 iS^Si-n^J: < , ©EE* 

(RU4v^5*ltUTE«S*v5Ci^a:5-Cfc5a - 
5 0 

[0 0 18] 
[**«] 

^Sfe^iJl 

Hi (a) tt**M<7>*-*»Mo«^S:^i-3FSB|-e 
fe9, Bil (b) tt-toBfffiEI/Hl (c) (±^y^(7? 
SMSIB* -bTFtfy 7ffcS 0 
[0 0 19] HI t^*5V^T, 4 0 1 il^W^TV- h 

»fi£$ttTV>5 o 4 0 2li^y^7 P U-b N 

0 5tt^yt^tt-=^7 t ^B5^> ? ^4 0 6 
K B£ 3 ftT* 9 , • B 9 XIM 0 -C* L/c*^: PI L® 
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4 0 8tt^y^^U— M 0 2±\^ h y s/^^ttJwE 
■ StiTt^o Sfc, 6 0itt^#77yVa»i:y 

tb<Dj&mfoXhZ> 0 

[0 0 2 0] 4fc, 501 (a) , (b) , (c) Hty 

01 (c) £fc3±5fc^y**f4 0 5£5-.0 1 (a) 10 
^501 (b) ^501 (c) kLXhZo 
*#CD«:SI±B a «r£flg£i Lfc|£*S!^3>*. 5 0 1 
fcHLTMlZ r -V-Fe^Mi0i: Lfc#*BSa 

[0 0 2 1] iWc, *I516«0^A#»4«JS^«IK:ovx 
"CKT^RWi-So 41", H2-6S:#flgUT*ffie3lc 

[0 0 2 2] 02 J±*jHt«-e»3t Lfc*^ <0*J*H-C 
fc9, H3--Bl5H:-tWjiit*ffiS:*UfcRWia"efc 
£ 0 ffi. H 2- 6 ^1^— <0ft**JB^fcfcOii|S)— Ot> 20 

[0 0 2 3] IfeiittSlS 1 t LT^£t£S:fflV\ ~ti 

i&7k&£v%mmmz±v+#\z$G& (03 

(a) ) MfRD-2 0 0 ON (BiLto£l± 

fit) £2 5 0 0 rpm, 4 0fK^^t-itU 8 
Or, 2 5^iPSftLTyy-<-^ Lfc (03 (b) ) Q 
ftfc. *^«ffiPflPHL 1 It 2 v m, Sftlg^Wl (i 
3 0 0 Mm^sR^affiJKiRlwStJC-t-S^^ 2 1 Sr/BV^ 
TS^gftL, RD-2 0 0 0Nffl^«iK"e3M&Lfc 

(0 2, 0 3 (c) ) o *T<0«, 1 2 Or, 2 O^Pf* 30 

[00 24] i?ti5, 6^ffl«!:tt^ttt^t 

i>v>xhti& t?<D£ o tet><DXhiXhMfrt£\<^ 

1 0 0 O^V^* hn — A(r*5*-ei5*Ufc (03 
(d) ) 0 Tir h^T^y 7 Ft7U TirN:/, 

U **«S5, 6Sr»^Lfc (03 (e) ) 0 
[0 0 2 5]»:tC, ^nAM4Bl;5 00ty^ 40 
ha-A^Lfc (04 (a) ) 0 Uv>* Mt 

AZ 1 3 7 0 (— httM) *2 5 0 0 rpm, 30 
tt^L, 9 Or, 3 0^11/^-^ 
Lfc (04 (b) ) 0 

[0 0 2 6] ft^*«tt»«tmS:tt*"r5/-^-^S: 

*1-5^^^*fflV^«*b (04 (c) ) , SL*«M 
I F 3 1 2T*5L&Lfc (04 (d) ) o 1 2 0 

r, 3 0 5MnU*L#* h^-^bfc 0 
[0 0 2 7] ftll, (NHj Ce (N0 3 ) s/HC 1 
0 4 /H 2 0 =17g/5cc/100cc WftjftOg* 50 




#BS¥9- 1 0 6 7 7 0 
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K3 0#»SfU ^n^Sr^y^^^Lfc (0 4 

(e) ) . ^^m, rtF^ l o^iBiewsatfL 
tu^ hSrffJBUfc (04 (£) ) . 

[0 0 2 8] ig^T, 12 0t, 10»MLfc,ft 
Iw, tl^7^!>^ MWM (#) SL ccp-42 

3 0) ^mm*8 OOrpm, 3 0g>* feT 

LfCo 3 0 O^C, 2 0^fe£LT, »k/<7^ 

(P dO) (ffig: 1 0*^* hn-A- 

GfcWBUfcJRfcUfc (B5 (a) ) . 

[0 0 2 9] M^T, ^nAftU 7 h2j-7i-§rtT?, 
Sf^Sffi 5 *3 J; 6 ± — «B A^o fc*«tt»J« 4 £f£ 
SSLfc (05 (b) ) Q 
[0 0 3 0] EJLTttH 1 SrJBV ^TftWI-So 
[0 0 3 1] ±1^^1*15, 6 &W*{£3*BU*t£j£ 
^t^y^7 P U-h4 0 2l:, ^#*f=yft4 0 
5^1gU^7W^ft@^4 0 6, *S«J^ 
^501 (a) , (b) , (c) Sr@f£<0ffit*lw@£ 

^7'U-h40 1 h^V^^^—YAQ 2 Sr^#4 0 3 

&#7X (B^ttf-STF (*) 8L LS-3 0 8 1) £ 

mm&4 i or, #»»«yi«Fii(i6 o»o*fl=T-eftfifc 

[0 0 3 2] fc^H*U*v«SM536«^± 

4 0 7^b±SB««rtS:*ffi#«Lfc. 

[0 0 3 3] M^T, Xffi#*T, BMME*SMrt<o« 

20 or, -<-^^^«FBB2 0^ft#T-r-fi l ofc 0 ft 

w^^y-^— ^11, 15 0t-3 0'0t<Z)Mi5i 

[0 0 3 4] Mz % a^#«T, ±IE*«HBl!^t/^^ 

^rPPiOL, »«tt*K4«:9S»S (7^-5^* 
31) i-5rirt^J:t), H^-ftttiaaSr^Siirfc (0 5 

(c) #R) 0 4*3, **swrfH:, m^mmnmmz 

[0 0 3 5] &tc, KfflSMST, ±IEM^a^ga^7 

4l*IB^^^*a^Jw«^»S:HBItL, 

5r fctcJ:D«^Swife^ (^-^^^) ^ofco 
[ 0 0 3 6 3 S^T, KfflSWCT, JiKlBttSE^S**: 

iR*aafflSi 2 or, ^s^u oer^^Tt-iD 

[0 0 3 7] 1X1 0~ e T o r r U&<OM^.& 

X\ #«f4 0 7Sr^fX/^— J-t»t5:itiS*L 
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■J- 4 0 5tH^LftV^ai^b^1£tnaD*SrffV\ Ba 

[0 0 3 8] #a*«««:#±*t+»ftXffl 

;tT^5£:, COfcfcJt^B a yy#o#at6**55xi 
0- 3 Torr-l/smg-efo^^i:^b, JfcUT it 

■f-Si, B a tOH*ffia*50—100cm 2 S*^!f) Xi> 
"9, ^7^#^yft4 0 5^)^y^^^T«^ 

yrt5 0l (a) , (b) , (c) «:EI3*Lfc^fKK 

[0 0 3 9] -t5-f"5*(-J:oTa^S«rt^EEA^* 

^ 5 o 4 * ^ y * S: ttffi 1" S * I - «t o T SB 

[0 0 4 0] i*«©yy*ft3y7t5 0 1 
(a) , "(b) , (c) <D#y##hl,Xffiem#y* 

Ibffl^yy^W^^x-fS 0 1 (a), (b) , (c) 

ih«6 0 1 SrRttfc^ s »*LV^o C^T^iy ^ 

UTB a Sr±*^i LfcSBSS^y^ Srfflv^fc 

[0 04 1] 4*5, ^±i£^fc«/£il, !flft«*SttS: 
[004 2] 2 

12 6 (a) {i*l8Ko*— o^ifeWoWj^Sr^i-^EBI 
T-fe>9, 0 6 (b) tt^y?(D#ftfiAS:/Tt, 
[0 0 4 3] *HlS«tt, ^WfcfcttS^y** 

[0 0 4 4] B6ftm&£*fcLfcfctf>-efc!>, to 
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[0045] iae^ssv^r-, m*i&ftm^4 o 8i4^ h 

^4 0 6i£@££;ft/fc^;y W=*>-X^4 0 5tt-e h y 
y ? **tfcEII £ ftfc«^»Hl*^ ««o WSBJCEII t 

Tfc5 0 

[0 0 4 6] 501 (a) , (b) , (c) 

6 (c) I^fc5«t5l^ ^»4 0 5^501 (b) 
^501 (a) , (c) hLXhZo 
[0 0 4 7] Sfc, IBftflllilSMiH^ a^FAO***^ 

mm imbbs^ y * -c t ^aasa^ y * -e t ^ % e> t 

iV^s, *HlfKffi|-eH, 4 0 5ttBaSrS«»fc"f5ilS 
8iyy^jffflV\ 501 (a), (b) , (c) -Cii 
Z r -V-FeMi^i Lfc#*S351iy y * Srffl 

20 [0 0 4 8] *2l*#J<D£5t^ ±^y*SS:iffe** 
£D"C\ iftf^y^SOl (a), (b) , (c)cD 

ft Wfe/h ^ < -r 5 r. t #-et £ 0 

[004 9] HJSW 3 
0 7 (a) tt*«WO*3C9||16«0*^:S:^i-5pBia 
XhV. 0 7 (b) fill 7 (a) (Oa-B 9 STCOirffi 

[0 0 5 0] *Hlfi«ltt, **W^*3ttS«ftyy^ 
30 *^3fis»fiS:Sn"CV^Sfi^TasjwE«Lfc«*J: 

[ 0 0 5 1 ] 0 7 \m 1 *M*t Ltci><DX& V , &o 

[0 0 5 2] H7t^*3V^r. 4 0 1 Ii7i>f^/I/- 
40 3W#, 4 0 5ttyy^a>ft-efc5. 
y^W3y7t4 0 5tty*^fi'a^7tl£v 5 ^4 
0 6lCB££*L-C*5?K 89, 1 OXTjkhtcm^mZ 
a*Sr^"t"o ^fc, 4 0 7fi»ftffT**5o 
40 [0 0 5 3] m^-Sfeffi^4 0 811^^6 0 3±lw 

hv y^^jR^E«snrv^s 0 *^x«6 0 3ii>y 

5/^3y7tl£^4 0 6^1X^7^/^- h 
402h 7x>f^ri/-H4 0 1ttWf'6 0 2S:^L 
X^^yu-h4 0 2<hS3f £tlTl^ Q 
[0 0 5 4] 4fc, 5 0 1(a), (b) , ( c ) 

h 4 0 2 ta>£ffl£KB$*lT^5 0 H1IrI«, 
50 ^W(0*tWSr5rt(cJ:o-C^y^Sr*S**itfc^ 
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-toSWrtBAtfH7 (c) t*5i5^, ^y^4 0 
5^501 (a) ^501 (b) ^501 (c) tLX 

[0055] *mmm<D£ 5 *^*tRoT»fc«a 

[0 0 5 6 ] 

mfrbmtitz&m-mmtsftx\,^m*i&&^t<D?3 
[m i ] *»Mojg i njftMSr^-ria-c-fc?) , ( a ) n 

TEH, (b) lla-a' j»-e^a^»fffiia, (c) it 

[12] *«w^^w-e«3t L^xffie^Ma^ftu 

*^0«^S:^i-RKBIt?fct), (a) l±¥S0, 

(b) \±B-BMx<Dmmmxh% 0 

[03] «^ttffi*^o«afi*Sw»-ottdoljaSr 



[0 4] mT-ftffi#T-^s^ffi^m~^ai^^x@s: 

[0 5] «^*a*^©«Jfi*S«)JK=^ffl»<z>XS«: 

^■t-xsia-cfeSo 

[0 6] **W^«2||JtWw«fi8:S:^i-B|-T?*)!9, 
(a) te¥E0, (b) H^y^O#^tg^^^i-o 
[0 7] tt^-ftttiSt^Srfflv^fcttJlewBfttaSSIl^* 

f&Z^irmxh*), (a) tt¥®0, (b) lia5£»rE 
0, (c) fi^s/^^ftlEASr*-r. 

io [0 8] atffiesam^ifcia^^-JKft*****^ 

[0 9] «^Jkffl*^Sr«^fctt*©H<ft*S8«^«t 
[010] m^ffi*^^ffl^fc^*£OB^^gS^ 

i mm&mm 
3 m^affigp 

20 5 , 6 

3 00, 4 0 7 S^ff 

4 0 2 /^y^riz-f 

5 0 2, 6 0 3 SK^SS 
3 0 2. 3 0 3 ftff 

• 304 «^fewsss:3tri»i* 

3 0 8, 4 0 1 7x^^/1/- h 
3 0 9 

3 1 o 1k%fc 

311, 403, 602 ^# 

30 3 1 3,4 0 6 lil^y^fl-^Vrtitfel: 

3 1 4, 4 0 5. 5 0 1, 6 0 1 yy^^ayft 



[05] 



[08] 



(a) 



(b) 
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